It has recently been shown by Flanagan and co-workers (6) that a localized mumps virus l)arotitis can be induced in rhesus monkeys by retrograde inoculation of live virus via the parotid duct. Several characteristics of this infection suggested that it would be a good in vivo model in which to study viral-induced immune phenomena in a local site. The infection appears to be localized to the parotid gland as evidenced by the inability to isolate virus from plasma, urine, buffy coat, spleen or thyroid biopsies during the course of infection (6) . This suggests that there is no significant systemic phase such as occurs in human mumps in which virus is shed in the urine of patients for long periods after onset of symptoms (10) .
Histologically, the infected parotid glands are infiltrated by monocytic cells of the lymphoid series. This marked monocytic infiltrate described by Johnson and Goodpasture (8) and Findley and Clarke (5) was confirmed in the acute lesion by Flanagan and co-workers (6) . Another important feature of experimental mumps 'parotitis is the immuniity to reiilfection of previously infected aniimals upon challenige with live virus (6) .
Our studies were directed to: (i) determination of the reproducibility of mumps parotitis induced by retrograde inoculation of live virus via the parotid ducts, (ii) examination of the monocytic infiltrate of infected parotid glands with respect to immunoglobulin-containing cells and determination of the class of immunoglobulin in these cells, (iii) documentation of the development of interferon and neutralizing antibody in serum and in infected parotid glands, and (iv) comparison of the response to initial infection with that to challenge with mumps virus in immune animals.
MATERIALS AND METHODS Virus. The ABC strain of mumps virus was used in this investigation. The preparations used to inoculate animals were culture fluids from the 7th passage in primary cultures of rhesus kidney cells having a titer of 3 X 107 plaque-forming units (PFU) per ml. The Indiana strain of vesicular stomatitis virus (VSSV) was used in interferon assays. The preparation used was obtained from chicken embryo allantoic fluid and titered 3 taken by firm application of cotton swabs to the buccal mucosa around the opening to the parotid duct. The swabs were immediately immersed in medium 199 containing 100 units of penicillin and 100 mg of streptomycin per ml. Parotid biopsies were taken aseptically and the tissue was placed in medium 199 with the same antibiotics. Specimens were quick-frozen and stored at -65 C until tested. Buccal swab specimens were prepared by removal of the applicator stick and centrifugation (900 X g, 4 C, 20 min) of the fluid.
Tissue biopsies were ground with a Ten Broeck tissue grinder, in ice, and centrifuged as above to clarify the fluid. The specimen fluids were inoculated into roller tube cultures of BGM cells (2) to attempt isolation of virus (6) . Three cultures were inoculated with 0.1 ml of each specimen and incubated at 36 C. Cultures were observed daily for the development of mumps virus cytopathic effect. Virus antibody. Antibody to mumps virus was determined by a plaque reduction neutralization test (7) . The titers were expressed as the reciprocal of the dilution of serum or parotid extract which resulted in a 50O reduction of input virus. All sera and extracts were heat-inactivated for 30 min at 56 C before testing.
Interferon assay. Interferon determinations were carried out by using an adaptation of the microtiter method described by Armstrong (1 Table 1 shows the recovery of virus from buccal swabbings from the time of inoculation to 6 days after infection. None of the samples taken at 7 days or after yielded virus. Virus was isolated from all parotid biopsies taken at 2 and 3 days after infection and from three out of four parotid biopsies taken at 7 days after infection.
The results of the serum antibody assays are summarized in Table 2 . Low levels of serumneutralizing activity were detected in two out of four monkeys tested at 2 to 3 days and in three out of five monkeys tested 7 days after infection. High levels of antibody (log2 titers of 8-10) were detected 14 and 23 days after infection. These latter titers were comparable to those seen in humans after mumps parotitis (7) .
Microscopic changes in infected parotid glands. Microscopic examination of parotid (5, 6, 8) .
From the present study it was clear that most of the inflammatory cells did not contain immunoglobulins, but were mononuclear cells with scant cytoplasm resembling lymphocytes. There was a marked increase in the monocytic infiltrate after challenge with live mumps virus although reinfection did not appear to occur as suggested by the inability to detect virus shedding after challenge. Since most of the cells of the monocytic infiltrate resembled small lymphocytes, it may be that the challenge dose of virus stimulated a delayed hypersensitivity reaction or an antigendirected migration of sensitized lymphocytes to the parotid gland. Experiments are in progress to elucidate further this cellular response to challenge and to determine the role of cell-mediated immunity in protection against reinfection.
The similarity between the cellular response following first infection and that following challenge suggests the mechanisms accounting for these changes are related. Since no serumneutralizing activity was found in uninfected monkeys, previous contact with virus seems unlikely. It is possible, however, that preexisting cell-mediated immunity existed to cross-reacting viral antigens. It is also possible that this initial mononuclear response results from biochemical mediators released from virus-infected glandular cells which lead to the localization of lymphocytes (11) .
Plasma cells are found in normal monkey parotid glands, and there are about equal numbers of IgG-, IgA-, and IgM-containing cells. This is in contrast to monkey parotid lymph nodes where the IgG-containing cells predominate. Although quantitative data are not available on the occurrence of plasma cells in human parotid glands, Tomasi and co-workers (9) found that IgA-containing cells are the predominant type. The numbers of immunoglobulin-containing cells increase markedly during the first week of infection, and this increase occurs in cells containing immunoglobulins of all classes. At 1 week the greatest increase in numbers of immunoglobulin-containing cells was found for IgG, the next largest increase was IgA, followed by IgM; the smallest increase was seen in IgE-containing plasma cells. The ratio of IgA to IgG cells in the normal monkey parotid glands was 1:1; however, after mumps infection, the ratio ranged from 1:2 to 1:3. This is similar to the findings of Brandtzaeg and co-workers (3) who showed that, whenever human nasal mucosa was inflamed, there was an infiltration of mainly IgGcontaining plasma cells iaear the surface epithelium, whereas the "normal" populationl of plasma cells adjacent to the nasal secretory epithelium consisted mainly of IgA-containing cells. The results indicate that with inflammation induced by viral infection of the parotid gland, an expansion of the plasma cell population occurs with a shift in the population of approximately equal numbers of IgG, IgA, and IgM cells to a population which is enriched for IgG cells. The origin of the plasma -cells found in the normal gland and in the inflammatory lesion is as yet unknown.
This experimental infection is proving useful in further elucidating local antibody production and local cell-mediated immunity. Experiments are in progress comparing the role of local antibody, serum antibody, and cell-mediated immunity in the course of this acute infection as well as in protection against reinfection. We are grateful for the excellent technical assistance of Carole Sadowski, Barbara Fisher, and Carolyn Fulwell.
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